Abstract:
Communities of practice as a framework for promoting change has been applied in a 161 variety of STEM contexts, such as a college of engineering in a university (e.g., Radcliffe, 162 Crosswaite, and Jolly, 2002), a science-activity club for young girls (Watermeyer, 2012) , and a
163
teacher credential program for current STEM professionals (Grier & Johnston, 2012) . Notably, 164 Radcliffe, Crosthwaite, and Jolly (2002) report on a "Catalyst Center" to promote a diverse 165 working, learning, and research culture in a college of engineering. When referring to 166 communities of practice to lead change, the authors highlight the integrated approach the center 167 takes to make large-scale change through the in-situ efforts of their advocates. Our study builds 
Theory of Change

171
A theory of change is the logic behind the design of initiatives aimed at creating large- 
173
Evaluators of change initiatives developed the concept of 'theories of change' when they realized 174 the importance of context in evaluating these programs (Blamey & Mackenzie, 2007) . In 175 evaluation, a theory of change is not necessarily meant to be the same as a scientific theory and is sometimes referred to as a logic model that connects the activities, context, and outcomes of 177 change initiatives (Connell & Kubisch, 1998; Robson, 2017) . Hearts of GOLD's theory of 178 change is based on the application of allophilia and Communities of Practice.
179
The GOLD Institutes were designed for senior geoscientists who want to move the 180 greater discipline toward inclusivity and who are formal scientific leaders poised to promote 181 change. When participants return to their organizations, they act upon their love of others
182
(allophilia) to redefine community of practice competencies concerning diversity, equity, and 183 inclusion ( Figure 1 ).
184
[Insert Figure 1 here.]
185
SETTING
186
GOLD Institutes
187
The GOLD Institute is a two-day, professional-development workshop designed to train 188 geoscientists in diversity, equity, and inclusion principles and practices and to empower them to 
192
KI is a well-established effort at the Colorado Springs campus of the University of Colorado that 193 uses social-justice pedagogy to effectively navigate discussions about diversity and inequality.
194
The curricula went beyond typical "diversity training" to include interactive education with an 195 emphasis on inclusive-leadership development specifically within the geosciences. In the 196 planning phase, a pilot workshop with the investigators and facilitators was held to refine the 197 content to be particularly relevant to the geosciences.
The call for nominations was issued at least eight months in advance each year.
199
Announcements were disseminated via websites, social media, and e-newsletters for a number of experiences, publications, award/honors, and service to the geoscience community.
215
The purpose was to identify those who want to see positive change but have never been active in 216 trying to create it. The name "Hearts of GOLD" was chosen as a reference to this group of 217 people. Therefore, it was inherent in the call for nominations that participants should not be
Research subjects
220
Twenty-eight nominees were invited to participate in the inaugural GOLD Institute, and 221 23 (82.1%) attended. Two participants could not attend in 2017 but accepted in 2018, so the 222 overall acceptance rate could be reported as 89.2%, which was much higher than anticipated.
223
Initial guidance from NSF representatives was to expect an acceptance comparable to that for All participants in the inaugural institute (n=23) were invited to be part of this research 230 study, which was approved by the appropriate Institutional Review Board (IRB). Attendees were 231 invited to take part in the research one week prior to the institute as part of the invitation to take 232 the allophilia survey. Research participation included invitations for follow-up surveys one week 233 after the institute and one year after the institute. On the post survey that was sent one week after 234 the institute, research participants were given the opportunity to provide their email to take part 235 in a follow-up interview.
236
RESEARCH QUESTIONS
237
This research on the GOLD Institute was guided by two research questions. 
249
RESEARCH DESIGN AND METHODS
250
This investigation is part of a larger case study analysis (Yin, 2009). In this preliminary 251 report, we answer two research questions using quantitative methods (Likert-scale survey) and 252 qualitative methods (semi-structured interviews). We use our theoretical framing of allophilia 253 and communities of practice to answer these research questions. 
288
In analyzing data from the Allophilia Scale, our primary focus was simple descriptive all of them having the opportunity to provide self-ratings at three points in time: one week before 303 the institute, one week after the participation, and one year after participation. We used paired 304 sample T-tests to consider differences between individual ratings at each point in time. Due to 305 lingering questions about the assumption of normal distributions, we also analyzed the data using a
Interview Methods
308
The interviews were semi-structured and designed to last less than 30 minutes to Interviews were scheduled with individuals via email and conducted over the phone. prior to the beginning of coding. Next, these researchers independently coded for brokers, 320 bridges, and events in the same interview. Then, the researchers compared their work and found 321 they had identified mostly the same occurrences of bridges, brokers and events. Furthermore, 322 after discussion, they agreed on all of them. The researchers slightly modified the definitions 323 according to the slight differences in interpretation that occurred in the first attempt at coding.
324
For example, the "events" definition was adjusted to specify that events must physically bring 325 people together rather than generally bringing people together. Next, the researchers coded a Instead, researchers should be particularly careful to consider if high agreement is due to chance (Campbell, 2013) . Through discussion, the two researchers were able to determine that the 91% 331 agreement was true agreement and not due to chance. Because of the high levels of agreement, 332 the researchers split the efforts in coding the remaining interviews with the definitions in Table   333 1. Although one coder completed the initial analysis of the remaining interviews, both coders 334 read and were familiar with the entire set of interviews. The interviews and corresponding codes 335 were each discussed throughout the process by both coders according to constant comparative 336 analysis methods. In the results, we use categories to reference the deductive codes of bridges, 337 brokers, or events.
338
In the second round of analysis, three lists were compiled which contained all the 339 examples of each category-bridges, brokers, and events. That is, all the bridges were combined To discuss the themes as they relate to participant effort, we ranked them along a 349 continuum from low to high on a scale of time and effort needed to complete the activity. We 350 chose this ranking continuum based on previous work in organizational learning that discusses 351 change as a "continuum of innovating practices" that spans from "daily activity" to "radical 
357
To rank the themes, two researchers independently ordered each theme according to how 358 much time and effort it would take to complete. Except for three instances, the researchers 359 agreed on the ranking without discussion. However, to recognize that some interpretation of time 360 and effort is dependent on context of the champion of diversity, we stress the importance of 361 being "near the highest ranking" or "near the lowest ranking" instead of the specific ranks. For 362 example, the theme of broker activities of noticing the importance of diversity, equity, and 363 inclusion in day-to-day activities was ranked as low time and effort. This low rank indicated that 364 the day-to-day activities existed prior to the addition of the new ideas of diversity, equity, and 365 inclusion and "noticing" of these activities requires little time and energy.
366
Roles of the researchers
367
The grant-funded investigators, all of whom are authors, attended the GOLD Institute and 368 they were involved in designing the training. However, they did not lead the diversity, equity, 
RESULTS
380
Research Question 1: Allophilia
381
As anticipated, our recruitment of individuals who were interested in diversity, equity, 382 and inclusion resulted in participants who displayed higher allophilia scores (Table 2) (Table   385 3). While the small number of research subjects prevents rigorous and robust analysis, we have 
514
The study also involved trade-offs and decisions associated with a small number of 515 research subjects, exacerbated by the inevitable problem of non-response. In the analysis of 516 quantitative data, we treated each completion of the Allophilia Scale as a separate data point.
517
Although we could have averaged the Allophilia Scale ratings for each individual and restricted 518 ourselves to that unit of analysis, the result would have been no practical difference in the means 519 yet reporting of smaller standard deviations, which would result in an increased false sense of 520 confidence in our findings. It is important to remember this is an exploratory study, and we are 521 not generalizing any of our findings. Instead, our hope is that our findings spark ideas for future 522 research. More research is necessary to fully uncover the potential of allophilia and community 523 of practice characteristics for improvement of diversity, equity, and inclusion in geosciences.
524
DISCUSSION
525
We defined "champions of diversity" as leaders who are reflective of their own practices 526 and beliefs, notice threats to inclusivity and navigate personal interactions to challenge biases, 527 and build or rebuild systemic structures that promote diversity and inclusion. Our theory of Results suggest that we were successful in attracting geoscientists to the workshop who 534 held the positive attitudes towards others that are needed to act as champions of diversity. One of 535 the first considerations for professional development is the motivation of scientists to participate.
536
Many discussions may focus on incentives for participation or punishments for abstaining (e.g.,
537
Oliver, 1980). Conversely, participation may be considered an internal motivator. Hearts of 538 GOLD was designed from the perspective that there are some senior geoscientists who want to 539 create inclusive environments but lack the training, tools, and skills that are necessary to lead 540 change. Even the name, "Hearts of GOLD," was chosen because it references those who want to 541 do good for others, especially in the latter parts of their careers when they are considering their 542 legacies. We created a nomination system that was meant to honor individuals who have shown 543 their dedication in the past and could benefit from focused training. Our results on the allophilia 544 support our conjecture. We found that our participants have positive attitudes towards others. In 545 fact, many of them were connected to other geoscientists whom they recommended for the 546 training and desired for the training to be made available to even more champions of diversity.
547
Future work should explore how this network of allies can be used to increase the impact of 548 professional development. Further, the concerns of NSF representatives about the availability 549 and willingness of senior geoscientists to participate in the GOLD Institute were not realized; we 550 received numerous nominations and saw an acceptance rate of nearly 90%.
551
We know that change requires more than positive attitudes towards others. Systemic 552 issues have greatly contributed to the challenges that we face in the geosciences (Bernard & 553 Cooperdock, 2018). For this reason, we considered how participants were able to facilitate the 554 adoption of new competencies in their own activities. While we have ranked themes according to 555 time and effort, we recognize that time and effort does not always result in institutional change.
For example, policies that take a long time to develop can be misinterpreted or enacted in a way 557 that is unexpected (Coburn, 2001) . Instead, the benefit of this suite of examples is that change 558 agents can identify a variety of activities that they can enact given their professional roles.
559
Indeed, our findings are complementary to the findings of Goldstein Hode, Behm-Morawitz, and 560 Hays (2018). These authors reported that cultural competency was increased by professional 561 development but could not speak to institutional change. With our study we have begun the 562 investigation into specific change agent actions after professional development participation.
563
At the GOLD Institute, the participants were given time to consider how they would 564 apply the new ideas at their home institutions. Potential future iterations can provide more 565 pointed activities aimed at leading change by building on the successes of previous years. These 566 activities will not be prescriptive but will build on the first participants to think about how 567 diversity, equity, and inclusion can be created in the geosciences.
568
CONCLUSION
569
While preliminary, the results presented here are encouraging. Indeed, we have shown 570 that many leading geoscientists are aware of the problematic lack of diversity in their discipline, 571 and they are eager to make positive change. These leaders are already recognized by their peers, 572 proteges, and/or students as doing good in this area. However, it also seems apparent that, 573 despite their eagerness to lead change, these scientists have been waiting for help. If workshops 574 like the GOLD Institute can act as the catalyst for activating these concerned geoscientists, then 575 change may be within reach.
576
Participants in the GOLD Institute have shown that they can lead real changes within 577 their workplaces, and it seems that few of them were doing this prior to their participation in this project. One ongoing challenge of this effort will be to maintain enthusiasm and support for 579 colleagues as they try to lead change. The Hearts of GOLD investigators have spent much time 580 discussing strategies for supporting the network of participants into the future. It may require 581 consistent, active nurturing, or it could be self-sustaining once a critical mass is achieved. Either 582 way, it is important that this effort not be allowed to fade, so future research is necessary to 583 identify successful strategies for maintenance as well as creation of these champions for 584 diversity. 
